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ABSTRACT 


The effects of smoking cigarettes and other forms of tobacco on the development of cancer of the 
lower, urinary tract (bladder cancer) were evaluated in Boston, Massachusetts, Manchester, United 
Kingdom and Nagoya, Japan. Population-based series of incident cases and controls were identified' 
and interviewed in each area, TJie present analyses were based on 592 cases and 533 controls in 
Boston, 553 cases and 731 controls in Manchester, and 290 cases and 588 controls in Nagoya. 
Smokers of cigarettes had about twice the incidence of bladder cancer as nonsmokers. In men the 
strength of the association between cigarette smoking and bladder cancer was similar in the 3 study 
areas. The strength of the association varied somewhat from area to area among women. Bladder 
cancer risk increased with frequency of cigarette smoking and with deep inhaling. In Boston men 
who smoked 2 or more packs of cigarettes per day and inhaled deeply had nearly 7 times the risk of 
nonsmokers. Ex-smokers had a level of risk between that of current smokers and nonsmokers. 
However, there was no clear relationship between risk and age at which cigarette smoking began, 
time since discontinuation among ex-smokers and use of filters. Over-all, there was little difference 
in bladder cancer risk between men who had and who had not smoked pipes but pipe smoking did 
appear to be associated with risk among men who had never smoked cigarettes. Cigar smoking was 
unrelated to bladder cancer. 


The existence of a positive association between cigarette 
smoking and the development of cancer of the lower urinary 
tract (bladder cancer) is generally accepted. The best docu¬ 
mented features of this association are its over-all size (a 
relative risk of about 2 to 3) and its increase in strength with 
increasing intensity of smoking (packs per day).‘"“ Other as¬ 
pects of the relationship between smoking and bladder cancer 
risk have received less attention and are not well understood. 
These issues include the relation of risk to duration of cigarette 
smoking, discontinuation of the habit, use of filter cigarettes, 
use of pipes and cigars, and smoking in diverse environmental 
settings. We did a collaborative case-control study of bladder 
cancer that offered an opportunity to address these questions. 

METHODS 

The study was done in Greater Boston, Massachusetts, part 
of Greater Manchester Countyl United Kingdom and metro-, 
politan Nagoya," Japan.'The stodyonethods have been described- 
in detail.^’'^ Briefly; an'attempt was made' to assemble a 
complete series of incident cases in each area during the re¬ 
spective study period (March 1976 through May 1977 in Boston, 
October 1976 through September 1978 in Manchester and 
January 1976 through December 1978 in Nagoya). Case iden¬ 
tification was accomplished primarily through hospitals. To be 
eligible a patient had to have had an initial diagnosis of a 
primary neoplasm of the lower urinary, tract (bladder, ureter, 
renal pelvis Or urethra) during the study period, and had to be 
at least 21 years old and a resident of the study Area at the 
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time of diagnosis. Patients S90 years old at the time of diag¬ 
nosis were not eligible for interview. Tumors throughout the 
histologic spectrum from papilloma to invasive neoplasia were 
included. There were 741 patients <90 years old identified in 
Boston, 577 in Manchester and 348 in Nagoya. Of the tumors 
95 per cent occurred in the bladder and 83 per cent were 
specified in the records as squamous or transitional cell carci¬ 
noma. A centralized pathology review indicated that virtually 
every case in this study had a transitional or squamous tumor.” 
For brevity the term bladder cancer is used as a synonym for 
neoplasms of the lower urinary traet.’^ 

Controls were selected from electoral registers available in 
each study area. The sampling methods ensured that the con¬ 
trol series would have an age and sex distribution similar to 
that of the respective series of cases. There were 677 controls 
selected in Boston, 817 in Manchester and 735 in Nagoya. 

Subjects were interviewed according to'a standardized sched- 
'wleulf a subject was top ill for interview, could not be.contacted 
'or 'was dead an attempt was made'to interview a relative of- 
friend familiar with the subject’s background and habit's. In 
Boston and Manchester most interviews were done at the home 
of the subject. In Nagoya most controls were interviewed at 
home but the majority of patients were interviewed while 
hospitalized or during outpatient visits.Interviews were ob¬ 
tained for 597 cases (81 per cent of the total eligible) and 544 
controls (80 per cent) in Boston, 555 cases (96 per cent) and 
735 controls (90 per cent) in Manchester, and 293 cases (^ per 
cent) and 589 controls (80 per cent) in Nagoya. . ’ 

The interview included questions on many known,or sus- 
‘pected causes of bladder, cancer.!* Questions on current’expo¬ 
sure referred to experience I year before interview or in.thte 
calendar year before hospitalization for cases interviewed >1 
year after initial admission. "With respect to smoking habits, 
subjects were asked first whether they had ever smoked ‘ciga- 
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rettes. Those who answered yes were asked how much they had 
smSked on the average while they were smokers, when they 
began smoking cigarettes, the period during which they smoked 
the most and how much they had smoked then, the current 
amount smoked and, if they no longer smoked, when they had 
stopped. Periods of temporary discontinuation of smoking were 
not recorded. Current smokers were asked whether they inhaled 
not at all, somewhat or deeply, whether they smoked filter tips 
and, if so, when they began smoking filter tips. Similar ques¬ 
tions were asked on use of cigars and pipes, except that the 
questions on filter tips were omitted. In Boston and Manchester 
subjects were asked about the use of, cigarillos. In Nagoya 
subjects were asked, instead, about the use of the kizami type 
of pipe, which has a long and thin tube. 

This presentation is restricted to the 1,125 subjects in Bos¬ 
ton, 1,284 in Manchester and 878 iri Nagoya who could be 
classified as nonsmokers, ex-smokers or current smokers of <1, 
1 or £2 packs of cigarettes per day. Additional subjects were 
excluded from specific analyses because they did not respond 
adequately to'the pertinent items on the questionnaire. 

Results are expressed primarily in terras of the relative risk, 
which is an estimate Of the ratio of the bladder cancer incidence 
rate of persons in a given exposure category to the rate for the 
reference category. Except when stated otherwise, the summary 
relative risks presented are simultaneous maximum likelihood 
estimates with stratification for age (<65, 65 to 74 and £75 
years). 

RESULTS 

A history of smoking cigarettes was associated with an ele¬ 
vated rate of bladder cancer in all 3 areas and in both sexes 
(table 1). Among men the relative risk in persons who had ever 
smoked compared to nonsmokers was approximately 2 in each 
study area. Among women the relative risk varied more, being 
higher in Boston and Nagoya, and lower in Manchester. For 
the 3 areas combined the relative risk was 1.9 in men and 2.4 
in women (area and age were controlled in these estimates). 
Table 1 also gives values for the population attributable risk 
per which is in this instance the estimated proportion 

of all cases of bladder cancer in a group attributable to its 
experience with cigarette smoking. The population attributable 
risk per cent depends on the relative risk and the frequency of 
exposure. The values range from a low of 14 per cent in 
Manchester women to a high of 56 per cent in Boston women. 

Intensity. The relative risk increased regularly with the num¬ 
ber of packs per day smoked (table 2). Men who currently 
smoked £2 packs per day had a relative risk estimated as 4.7 
in Boston, 4.0 in Manchester and 2.8 in Nagoya. In none of the 
study areas were sufficient women interviewed to obtain satis¬ 
factory estimates of relative risk for heavy smokers. Boston 
and Nagoya women who were current smokers of <1 or £1 
packs per day appeared to have substantially higher relative 
risks than the corresponding groups of men. In Manchester the 
relative-risks were similai; in inen.and women who smbied <i 
pack a day and were somewhat higher ih men than in women 
who smoked £1 packs per day. In ail 3 study areas ex-smokers 


Table 1. The association of a history of cigarette smohing and bladder 
cancer: relative risk and population attributable risk per cent 



Boston 

Manchester 

Nagoya 

Men; 




Relative risk (95% conft' 
dence interval) 

1.9 (1.3-2.8) 

2.2 (1.4-3,5) 

1.7 (1.1-2.9) 

Population attributable 
risk % 

44 

46 

34 

Women: 




Relative risk (95% conii- 
dence interval) 

4.2 (2.5-'7,l) 

1.'3 (0.&-2.0) 

4.3(2.0-9.2) • 

Population attributable 
risk % 

56 ■ 

14 

■ 24 


Table 2. Numbers of cases and controls, and relative risk according to 
current frequency of cigarette smoking 


Men Women 


Frequency 






(packs/day) 

Cases 

„ , , Relative 

Controls , 

Risk 

Cases 

Controls 

Relative 

Risk 



Boston 




Nonsmokcr 

53 

84 1.0 

49 

88 

1.0 

Ex-smoker 

191 

208 1.5 

50 

27 

3.4 

<1 

25 

28 1.4 

18 

9 

4.3 

1 

91 

67 

45 3.2) 

25 4.7 J 

Manchester 

48 

18 

6.2 

Nonsmoker 

25 

' 67 1.0 

63 

99 

1.0 

Ex-smoker 

150 

207 1.8 

26 

69 

0'.7 

<1 

85 

109 1.9 

40 

. 42 

2.1 

1 

£2 

104 

31 

86 3.21 

21 4.0 1 

2S 

3i 

2.2 



Nagoya 




Nonsmoker 

24 

77 1.0 

45 

131 

1.0 

Ex-smoker 

28 

92 1.0 

3 

2 

_ 

<1 

47 

94 1.6 

11 

8 

4.4 

1 

• 

92 
• ■ -33 

140 2.11 

-39 = 2:8J 

- 7 

. 8 ' 



Table 3. Relative risk* according to cigarette smoking history and age 


Men 


Age 

(yts.) 

AU 

Smokers 

Ex-Smokers 

Current Smokers 
(packs/day) 

<1 1 

£2 

All 

Women 

Smokers 

<65 

3.1 

1.7 

Boston 

2.2 

4.0 

a9 

23.5 

65-74 

2.3 

1.8 

2.0 

4.8 

2.8 

5.4 

£75 

1.3 

1.2 

0.9 

1.8 

1.8 

1.8 

<65 

4.9 

4.4 

Manchester 

4A 6.5 

6.2 

9.1 

65-74 

1.4 

1.1 

1.1 

2.6 

3-4 

0.7 

>75 

1.4 

1.1 

1,5 

2.2 

— 

1.0 

<65 

1.1 

0.4 

Nagoya 

LI 

1.3 

1.6 

5.5 

65-74 

2.3 

1.5 

1.9 

2.8 

4.4 

3.5 

£75 

2.3 

1.3 

2.0 

3.4 

3.3 

3.4 


* Ratio of incidence rate of bladder cancer in indicated exposure category to 
the rate in nonamokers in the same age group. 


had a relative risk similar to that of tight smokers or nonsmok¬ 
ers. Boston women who had stopped smoking had a relative 
risk of 3.4. Otherwise, ex-smokers had lower relative risks in 
the range of 0.7 to 1.8. Relative risks standardized^® for current 
intensity of cigarette smoking (as well as for age) were 2.6, 2.0 
and 2.3 in Boston, Manchester and Nagoya men, respectively, 
and 3.0 and 1.7 in Boston and Manchester women. (There were 
too few female smokers in Nagoya for satisfactory standardiza¬ 
tion.) 

The effects of cigarette smoking on the risk of bladder cancer 
varied with age at interview (table 3). In Boston and Man¬ 
chester the strongest associations were observed in relatively 
young’subjects'.-In Nagoya men <65 years .old, .on! the other 
handi'ifche a'ssociations-were weak compared to those ih older 
men. A higher relative risk was observed in Nagoya women 
<65 years old compared to older women but the difference was 
modest and the number of subjects was small. Since the inci¬ 
dence rate of bladder cancer increases sharply with age‘* a given 
relative risk might not correspond to the same difference in 
incidence rate at different ages. Because our studies were based 
on geographically defined populations it was possible to esti¬ 
mate not only the relative risk but the actual incidence rate of 
bladder' cancer in groups defined according to smoking history 
and age. However, trends in incidence evaluated in' this way 
•did not suggest a simple explanation of the-divergent trends-in 
relative risk'by age. . 

Inhaling. The reported degree of inhaling was associated with 
risk among cigarette smokers. With control of current intensity 
of cigarette smoking (<1,1 or £2 packs per day) as well as age,. 


Source: https://www.in(dustry(jocuments.ucsf.edu/(docs/mlpxOOOO 
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frien who inhaled deeply had a relative risk of 1.4 {0.8 to 2.3, 
95 per cent confidence interval) in Boston, 1.3 (0.8 to 1.9) in 
Manchester and 1.4 (1.0 to 2.1) in Nagoya, compared to men 
who reported that they inhaled somewhat or not at all. The 
corresponding values for women were 2.4 (0.7 to 7.8) in Boston 
and 0.7 (0.3 to 1.8) in Manchester. (There were too few Nagoya 
women who smoked for satisfactory analysis of degree of in¬ 
haling.) Men who smoked £2 packs of cigarettes per day and 
inhaled deeply had a relative risk compared to nonsmokers of 

6.6 (3.0 to 14.5) in Boston, 8.1 (3.0 to 21.5) in Manchester and 

2.6 (1.1 to 6.5) in Nagoya. ' 

Because the numbers of exposed women were relatively small, 
further analysis of the relationship of smoking and bladder 
cancer was limited to men. 

Duration. Except for temporary periods of discontinuation, 
the duration of smoking among current smokers who were a 
given age at interview depended on the age at which smoking 
started. Table 4 presents relative risks in male current smokers 
according tb age when cigarette smoking was started. These 
values were adjusted for the current intensity of smoking. 
Nearly all smokers had begun to smoke before age 25 years. 
Regular decreases (or increases) in risk with increasing age at 
starting were not observed. 

It was indicated previously that ex-smokers had somewhat 
lower relative risks than current smokers. With control of the 
average intensity of smoking during the period in which the 
subject smoked the relative risk in male ex-smokers compared 
to current smokers was estimated as 0.6 (0.4 to 0.8) in Boston, 
0.7 (0.5 to 0.9) in Manchester and 0.5 (0.3 to 0.8) in Nagoya. 
The relationship between time since stopping and risk was 
weak and inconsistent among the study areas. In Boston men 
who had stopped smoking §15 years before the interview had 
a relative risk of 1.2 compared to those who had stopped more 
recently. In Manchester and Nagoya the respective values were 
1.0 and 0.9. 

Filters. The effect of current use of filter tips was evaluated 
among men. The relative risk estimates were adjusted for 
current intensity of smoking. Compared to smokers not cur¬ 
rently using filters, users had a relative risk of l.S (0.7 to 2.3) 
in Boston, 1.2 (0.8 to 1.8) in Manchester and 1.0 (0.5 to 1.9) in 
Nagoya. There was little difference in risk between those who 
had used filters for §10 years versus a. shorter period. 

Pipes and cigars. Analysis of the effects of pipe and cigar 
smoking was limited to men who were not current smokers of 
cigarettes. 

Compared to men who had not smoked pipes, men in Boston 
who had smoked pipes had a relative risk estimated as 1.2 (0.8 
to 1.8), with control of the average intensity of cigarette smok¬ 
ing among ex-smokers. Among men who had never smoked 
cigarettes those who had ever smoked pipes had a relative risk 
of 1.7 (0.8 to 3.6) and current pipe smokers had a relative risk 
of 1.8 (0.7 to 4.9). In Manchester the relative risk associated 
with.piP® smoking- was, 1.2 (0'.8 to 1.9), Among .men who-had; 
never smoked cigarettes the relative risk associated with ever 
smoking pipes was 3.9 (1.3 to 11.8) and with current smoking 
of pipes it was 8.6 (2.1 to 35.6). In Nagoya only 2 subjects 

Table 4. Numbers of cases and controls, and relative risk according to 
age when smoking began among current smokers 


Age (yrs.) 

No. Cases No. Controls 

Relative Risk* 

<15 ' 

53 

Boston 

Z1 

- 1.0 . 

15-19 

89 

« 

1.1 ■ 

£20 

36 

25 

1.0 

- <15 

: 73 

Manchester 
• ' ■/ 

1.0 

15-19 

92 

80 • 

1.3 ; 

£20 

39 

48 

0.9 

<20 

59 

Nagoya 

68 

1.0 

£20 

109 

193 

0.7 


* Adjusted for age and current intensity of cigarette smoking. 


reported smoking western style pipes. However, a number of 
men had smoked kizami pipes. The relative risk associated with 
smoking kizami pipes was 1.3 (0.5 to 3.5). There were not 
enough kizami smokers among nonsmokers of cigarettes to 
obtain a relative risk estimate for that group. 

Two subjects reported smoking cigars in Nagoya. Cigar smok¬ 
ing was more common in Boston and Manchester but there 
was virtually no association of that habit with risk of bladder 
cancer. Three cases and five controls were current smokers of 
cigarillos. 

DISCUSSION 

A substantial amount of evidence has accumulated in support 
of a relationship between cigarette smoking and the develop¬ 
ment of bladder cancer. A number of case-control studies have 
been positive. Generally, smokers have appeared to suffer blad¬ 
der cancer at 2 to 3 times the rate of nonsmokers. Risk has 
been found to increase with increasing frequency of consump- 
tion-of cigarettes and'with the degree of inhaling.*'’ Followup 
studies of tobacco users and nonusers'*''* have given results 
consistent with those of case-control studies. 

This study confirms and extends previous observations. In 
all study areas men who had smoked cigarettes had about twice 
the bladder cancer rate of nonsmokers. This finding is of 
particular interest in view of the variation in bladder cancer 
rates among the areas studied. The incidence of bladder cancer 
in Nagoya is only about half the rate in Manchester and one- 
third the rate in Boston (unpublished observations). The rela¬ 
tive risk associated with smoking varied more for women than 
for men and the female risks were the higher in 2 of the 3 study 
areas. Over-all, however, the relative risk was similar for the 2 
sexes. Cigarette smoking generally has not been viewed as a 
strong risk factor for bladder cancer. However, our results 
suggest that the risk is high for heavy smokers who inhale 
deeply. Reports by subjects of their own inhaling practices may 
be poor indicators of the amount of smoke that is absorbed.’® 
Therefore, the increase in risk in those who inhale deeply may 
be even greater than that observed. 

In our study risk was not clearly related to increasing dura¬ 
tion of smoking (as measured by age at starting). Hirayama 
observed a weak inverse relationship between duration (as 
measured by age at starting) and risk.” Howe and associates,® 
and Wynder and Goldsmith® observed, in contrast, increases in 
risk with increases in the reported number of yeeurs of smoking. 
However, in the latter 2 studies the analyses of duration appear 
to have been based on a mixture of current and ex-smokers, of 
whom the ex-smokers can be assumed to have been at lower 
risk. The trend of risk with duration in these 2 studies is, 
therefore, likely to have been, at least in part, a consequence 
of a higher proportion of ex-smokers among those who smoked 
for shorter compared to longer durations. In fact, the strength 
.of • the ; relationship between duration'of smoking and-risk, 
indejiendent-df the difference bNxveen current and ex-^smokers,'' 
will probably be difficult to meas.ure with’reasonable precision • 
because the variation.in age at starting to smoke is Small 
compared to the long period that elapses between the start of 
smoking and the diagnosis of most cases of bladder cancer. 
Moreover, errors in reported age at starting might easily ob¬ 
scure a small gradient in risk. 

- We found no obvious relationship between time since discon¬ 
tinuation of smoking and reduction of risk. Howe and associ- : 
ates,® and Wynder and Goldsmith® reported'decreases in risk 
with increasing time since'stopping. In the data of .Howe and. 
associates the decrease was small—^a relative risk (compared to 
current smokers) of 0,'63 in'those .who stopped 2 to'15. years 
ago and 0.55 in those who stopped >1S years ago.®' (These' 
relative risks were derived from the logistic coefficients in their 
paper.) The difference between these figures was well within 
thejange expected on the basis of chance variability and these 
results seem consistent with our own. Wynder and Goldsmith 
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reported a larger decrease in risk with time since cigarette 
smoking was stopped/ However, their results were not adjusted 
for intensity of smoking and those who stopped smoking rela¬ 
tively long ago, that is relatively soon after starting, may well 
have been comparatively light smokers and at lower risk for 
that reason. 

Neither we nor Wynder and Goldsmith® found much differ¬ 
ence in bladder cancer risk between male smokers who had 
used filters for a long period and those who had not. Howe and 
associates observed a lower risk in smokers of filter cigarettes 
compared to smokers of nonfilter cigarettes,’ although the 
difference is readily attributable to chance. 

In our centralized review of slides we found virtually no 
difference in histologic features of bladder cancer in groups of 
subjects with different cigarette-smoking histories.''’ Howe and 
associates observed a substantial increase in bladder cancer 


attributable risk per cent may have been overestimated by 
Moolgavkar and Stevens. On the other hand, most estimates 
of relative risk and population attributable risk per cent derived 
from case-control studies are likely to be underestimates. In¬ 
formation obtained at the interview is unlikely to be an entirely 
accurate reflection of long-term cigarette consumption pat¬ 
terns. Such random errors lead to underestimates of all meas¬ 
ures of risk. The extent of this underestimation is unknown. 

Mr. J. Barrington Bates performed the computer program¬ 
ming. 

REFERENCES 

1. Cartwright, R. A., Adib, R., Glashan, R. and Gray, B. K.: The 
epidemiology of bladder cancer in West Yorkshire. A preliminary 
report on non-occupational aetiologies. Carcinogenesis, 2: 343, 


risk among pipe smokers.” Lockwood,® and Williams and 
Horm’”^ also observed positive associations, although weaker 
ones, between pipe smoking and bladder cancer. There was 
little over-all relatioiiship of pipe smokirig to risk in our Study 
but an association was apparent among men who reported not 
smoking cigarettes. Except for Lockwood’s report,® there is 
little evidence to suggest that cigar smoking is a risk factor for 
bladder cancer.^’'“ 

The lack of consistency in the observed effects of filters, 
pipes and cigars is not surprising. It is probably true that any 
change in risk related to each of these exposures is small. 
Moreover, each of these exposures is likely to be associated 
with cigarette smoking in ways that are complex and not readily 
controlled. For example, smokers of filter cigarettes might 
inhale more (or less) frequently than smokers of plain ciga¬ 
rettes, or leave butts of different lengths. Even if all of the 
relevant characteristics were recorded, measurement errors 
could make such interrelationships difficult to disentangle. One 
approach that may be helpful in some circumstances would be 
to restrict analyses of one exposure to subjects never exposed 
to other, potentially related exposures. Thus, pipe smoking 
could be evaluated, as in our study, among people who never 
smoked cigarettes. 

In previous case-control studies in the United States it was 
estimated that 39 to 48 per cent of bladder cancer in men and 
about 30 per cent of the disease in women were attributable to 
cigarette smoking patterns.*’® The corresponding value in men 
in the United States in our study is similar to the previous 
results, while our value in women is higher than the previous 
figures. Recently, Moolgavkar and Stevens estimated that 
about 85 per cent of bladder cancer deaths in men in the United 
Kingdom and about 27 per cent of those in women were 
attributable to smoking.*® These values axe about twice as high 
as those we obtainedfor subjects in the United Kingdom. Their 
value for men also is higher than any others reported for men 
in the United States'or Canada.® 

I^oolgaykar and Stevens attempted to explain the discrep¬ 
ancy between tKeir results.arid those for American men on the 
basis of 1) higher consumption of cigarettes in the'United 
Kingdom and 2) lack of precision in previous estimates. The 
latter explanation is unlikely to account for much of the dis¬ 
crepancy, since the previous estimates are, as a group, rather 
different from the estimate of Moolgavkar and Stevens. At 
least some of the discrepancy is likely to be the result of the 


1981. 

2. Cole, P., Monson, R. R., Haning, H. and Friedell, G. H.: Smoking 
and cancer of the lower urinary tract. New Engl. J. Med., 284; 
129 1971. 

k HoWe, G. R., Burch, J." D.,' Miller, A. B., Cook, G. M.,.Esteve, 3,, 
Morrison, B., Gordon, P., Chambers, L, W., Fodor, G. and 
Winsor, G. M.: Tobacco use, occupation, coffee, various nu¬ 
trients, and bladder cancer. J. Natl. Cancer Inst., 64; 701,1980. 

4. Staszewski, J.: Smoking and cancer of the urinary bladder in males 

in Poland. Brit. J. Cancer, 20; 32,1966. 

5. Wynder, E. L. and Goldsmith, R.: The epidemiology of bladder 

cancer: a second look. Cancer. 40: 1246, 1977. 

6. Lockwood, K.: On the etiology of bladder tumors in Kobenhavn- 

Frederiksberg. An inquiry of 369 patients and 369 controls. Acta 
Path. Microbiol. Scand., suppl. 145, 51: 1, 1961. 

7. Schwartz, D., Plamant, R., Lellouch, J. and Denoix, P. F.: Results 

of a French survey on the role of tobacco, particularly Inhalation, 
in different cancer sites. J. Natl. Cancer Inst., 26:1085,1961. 

8. Doll, R. and Peto, R.: Mortality in relation to smoking: 20 years’ 

observations on male British doctors. Brit. Med. J., 2: 1525, 
1976. 

9. Hammond, E. C.: Smoking in relation to the death rates of one 

million men and women. Natl. Cancer Inst. Monogr., 19; 127, 
1966. 

10. Kahn, H. A.: The Dom study of smoking and mortality among 

U.S. veterans: report on eight and one-half years of observation, 
Natl. Cancer Inst. Monogr., 19: 1,1966. 

11. Weir, J. M. and Dunn, J. E., Jr.; Smoking and mortality; a pro¬ 

spective study. Cancer, 25: 105,1970. 

12. Morrison, A. S. and Buring, J. E.: Artificial sweeteners and cancer 

of the lower urinary tract. New Engl. J. Med., 302:537,1980, 

13. Morrison, A. S., Buring, J. E., Verhoek, W. G., Aoki, K., Leek, L, 

Ohno, Y. and Obata, K.; Coffee drinking and cancer of the lower 
urinary tract. J. Natl. Cancer Inst., 68: 91,1982. 

14. Morrison, A. S., Proppe, K. H., Verhoek, W. G-, Aoki, K., Leek, 1., 

Ohno, Y. and Obata, K.; Histologic features of bladder cancer in 
Boston, USA, Manchester, UK, and Nagoya, Japan, Int. J. 
Cancer, 30: 701,1982. 

16. Bishop, Y. M. M,, Fienbetg, S. E. and Holland, P. W,: Discrete 
Multivariate Analysis. Theory and Practice. Cambridge, Mas¬ 
sachusetts; MIT Press, 1975. • 

16. Cole,’ P, and Machfehon, B.; Attributable risk percent in case- 

■ contrpl sfudies.iBrit. J, Prev; SO{:; 'Iyred.-, 25} 242,1971..' • 

17. Miettinen, 0. S.: Proportion of disease’caused or prevented by a 

given exposure, trait or intervention, Amer.'J. Epidemiol., 99: 
325,1974. 

18. Miettinen, O. S.: Standardization of risk ratios. Amer. J. Epide¬ 

miol., 96: 383,1972. 

19. Waterhouse, J., Muir, C., Shanmugaratnam, K. and Powell, J.: 


method used by Moolgavkar and Stevens, These authors esti¬ 
mated the relative risk in smokers compared to nonsmokers 
and the population attributable risk per cent from population 
data by use of a mathematical model, and not by observations 
on smoking and bladder cancer in the same individuals. In this 
model it was assumed that relative risk among smokers is a 
multiplicative function of cumulative dose. Such a function is 
much steeper than observed dose-response curves for cigarette 
smoking and bladder cancer in men.“ Consequently, the over¬ 
all relative risk experienced fay smokers and the population 


Cancer Incidence in Five Continents, Volume IV, Lyon: Inter¬ 
national Agency for Research on Cancer, 1982. 

20. Stepney, R.; Are smokers’ self-reports of inhalation a useftil meas¬ 

ure of smoke exposure? J. Epidemiol. Comm, Health, 36: 109, 
1982. 

21. Hirayama, T.: Smoking and cancer in Japan. A prospective study 

on cancer epidemiology based on census population in Japan, 
Results of 13 years follow up. In:'The UICC Smoking Control 
Workshop. Edited by A. Tominaga and K. Aoki. Nagoya, Japan: 
The University of Nagoya Press, pp. 2-8, 1982. 

22. Williams. R. R. and Horm, J. W.: Association of cancer sites with 


Source: https://www.industrydocuments.ucsf.edu/docs/mlpxOOOO 


2063630191 




654 


MORRISON AND ASSOCIATES 


_ - tobacco and alcohol consumption and socioeconomic status of bladder and pancreas: risks and temporal trends. J. Natl. Cancer 

patients: interview study from the Third National Cancer Sur- Inst., 67: 15, 1981. 

vey. J. Natl. Cancer. Inst., 58: 525, 1977. 24. Lee, P. N.: Smoking: lung and bladder cancer. Letter to the Editor. 

23. Moolgavkar, S. H. and Stevens, R. G.; Smoking and cancers of J. Natl. Cancer Inst., 65; 667,1980. 


Source: https://www.industrydocuments.ucsf.edu/docs/mlpxOOOO 


2063630192 







